OBJECTIVE: Our objective was twofold. We sought first to explore providers' perceptions of ambiguity, and then to examine their strategies for making diagnostic and treatment decisions to manage chronic pain among patients on methadone maintenance therapy.
DESIGN:
Qualitative semi-structured interviews.
SETTING AND PARTICIPANTS:
We interviewed healthcare providers delivering integrated medical care and substance abuse treatment to patients in a methadone maintenance program.
RESULTS:
Providers treating pain and co-morbid addiction described ambiguity in all diagnostic and therapeutic decisions. To cope with this inherent ambiguity, most providers adopted one of two decision-making frameworks, which determined clinical behavior. One framework prioritized addiction treatment by emphasizing the destructive consequences of abusing illicit drugs or prescription medications; the other prioritized pain management by focusing on the destructive consequences of untreated pain. Identification with a decision-making framework shaped providers' experiences, including their treatment goals, perceptions of treatment risks, pain management strategies, and tolerance of ambiguity. Adherence to one of these two frameworks led to wide variation in pain management practices, which created tension among providers.
CONCLUSIONS: Providers delivering integrated medical care and substance abuse treatment to patients in a methadone maintenance program found tremendous ambiguity in the management of chronic pain. Most providers adopted one of the two divergent heuristic frameworks we identified, which resulted in significant variations in pain management. To reduce variation and determine best practices, studies should examine clinically relevant endpoints, including pain, illicit drug use, prescription drug abuse, and functional status. Until then, providers managing chronic pain in patients with co-morbid addiction should attempt to reduce tension by acknowledging ambiguity and engaging in open discourse.
INTRODUCTION
Evidence-based medicine is intended to help physicians appraise scientific evidence and use it to guide clinical decisions. Yet uncertainty is present throughout the practice of medicine 1, 2 , and many decisions are made despite a paucity of empirical support 3 . Medical decision-making is complex and relies heavily on available evidence. Even when high quality evidence is available, practice variation may result from differences in clinical judgment or lack of adherence with clinical guidelines. However, practice variation is more likely when evidence is lacking, and decision-making strategies under these circumstances are less clear. Over the past decade, despite substantial increases in the long-term use of opioids to treat pain 4 , evidence about the risks and benefits of chronic opioid pain management is just emerging, and many questions remain unanswered 5 . To successfully manage chronic pain with opioids, providers must balance analgesia and restoration of function with the risks of diversion, dependence, and addiction. Variability in opioid prescribing practices may be explained in part by the inherent uncertainty of the opioid risk-benefit equation [6] [7] [8] [9] [10] .
Long-term opioid replacement with methadone is a wellestablished treatment for opioid dependence. Though expert recommendations on the management of acute pain in patients on opioid replacement therapy have recently been published 19 , chronic pain management in this population remains controversial [11] [12] [13] [14] [15] [16] , in part because current or former use of illicit drugs is strongly associated with prescription drug abuse 17, 18 . Though patients on opioid replacement therapy have a higher prevalence of chronic pain compared to the general population 20, 21 , guidelines for the management of chronic pain in this population are lacking. We interviewed providers delivering integrated medical care and substance abuse treatment to patients on methadone for opioid dependence. In general, the goal of opioid prescribing in substance abuse treatment settings is to restore function by minimizing drug use, while in primary care settings, the goal is to restore function by relieving pain. We chose this integrated setting because we anticipated that it might highlight the challenges inherent to managing pain in current and former opioid-dependent drug users.
Our objective was twofold. First, we sought to explore providers' perceptions of ambiguity, and then to examine their strategies for making diagnostic and treatment decisions to manage chronic pain among patients on methadone maintenance therapy. We used qualitative research methods, which are uniquely suited to the investigation of complex, contextualized, and poorly understood phenomena 22 .
METHODS

Setting and Participants
We 
Data Analysis
The analysis team consisted of three internists and one psychologist. Transcripts were independently read by two investigators (KB and AK) who took notes and met to discuss emerging themes. After we discussed a small number of initial interviews, we collaboratively developed a preliminary coding scheme. The coding scheme evolved as we read additional interviews, refined existing topics, and identified new themes. We stopped sampling when no new concepts emerged with successive interviews. Once consensus on the final coding structure was reached, two authors (KB and AK) independently coded the transcripts in N-Vivo (QSR International, Bakersfield, CA) and then compared codes to ensure conceptual reliability. The analysis included three consecutive phases, and we present our results chronologically. During the preliminary reading of transcripts, an unexpected dichotomy in decisionmaking frameworks became apparent and served as the organizing principle for the subsequent phases. The second phase was descriptive and involved intensive reviewing of codes across interviews. In the final phase, we analyzed how the contents of the thematic coding fit into the organizational framework.
RESULTS
Demographic Characteristics of the Sample
Ten of the 17 providers were female with a mean age of 39 years. Providers identified themselves as White, AfricanAmerican, Asian, Hispanic (of White or Black race), and all were trained in primary care specialties. In addition, three providers were certified in addiction medicine, and none had sub-specialty training in pain management. The median time practicing in a substance abuse treatment setting was 5 years (interquartile range, 2-10 years).
Tools for Pain Management
General pain management strategies varied by provider. To monitor adherence to pain medications, providers used directly observed therapy, short prescribing intervals, frequent follow-up visits, and urine toxicology tests to check for the presence of prescribed opioids. Providers could refer to an offsite pain clinic or physical therapy, but on-site support for pain management was not available.
Practicing in a Context of Ambiguity
The ambiguity of pain. A central focus for many providers was the inherent ambiguity of pain treatment. Providers felt more comfortable treating chronic pain that was supported by concrete evidence. Arthritic pain, for example, was easier to treat because "you see it on film, bones rubbing on bones…you know they're suffering." In contrast, managing pain of unclear etiology was difficult.
I find it difficult because it's extremely subjective information, and if there's nothing documented, I find it hard to prescribe something. Being able to track something gives me more comfort than going by what you're telling me, or where it hurts, how often it hurts, and how deep it is, 'cause I like to see proof. (#15)
This difficulty was even more pronounced when providers considered prescribing opioids.
You wanna be convinced that you're treating something and that what you're treating is real and warrants a narcotic medication. (#2)
We found striking differences among providers in the way they made diagnostic and treatment decisions. Individual providers could come to very different conclusions based on the same data.
When we're practicing alongside other people who have come to completely different conclusions, it really makes you think… have I been making the wrong decisions; did we get different information and come to different conclusions? Do we have different values that underlie our decision-making? (#17)
Providers' individual decision-making strategies differed considerably from each other, causing anxiety for some providers.
So let's say I make a decision: I don't think this patient needs X, Y, Z analgesic. Then, depending on who I run into, I may get into all kinds of problems…"You're just being unfair because he's a drug addict and you should give him pain medication." But if I run into somebody else, they might say "No, that was fine, that was a good clinical decision." (#7)
Decision-making frameworks. To cope with ambiguity, most providers adhered to a decision-making framework, which functioned as a heuristic. A heuristic is a guiding principle intended to simplify problem solving in poorly understood domains. Adhering to a decision-making framework helped providers cope with ambiguous diagnostic and therapeutic decisions across patients.
We identified two contrasting frameworks. One focused on the destructive consequences of drug abuse, whether by illicit drugs or prescription medication abuse, and the other emphasized the destructive consequences of untreated pain. Although two providers used elements of both frameworks, the majority adhered to one or the other, which led to wide variation in pain management practices. For convenience, we refer to them simply as "framework 1" and "framework 2."
In the following sections, we discuss how identification with a decision-making framework shaped providers' experiences, including their treatment goals, their perceptions and management of treatment risks, strategies for making decisions, and tolerance for ambiguity itself. Major characteristics of the two frameworks are listed in the Table 1 .
Treatment Goals
Determining the goals of pain treatment in this setting was fraught with ambiguity. Providers in framework 1 found the very notion of prescribing opioids to drug users confusing. They had difficulty reconciling the prescription of opioids for pain with the mission of the clinic, which was to restore function by minimizing drug use.
We know there's a risk of medications being abused… and patients are already opiate dependent, so…how is this pill that I'm prescribing for you going to be different than using heroin? (#10)
The concern is really a subtle issue…why is this patient still using opiates, if he's in treatment, and the treatment is for opiates? (#9)
In contrast, providers using framework 2 acknowledged the potential conflict between pain and addiction treatment, but considered pain relief the paramount goal. I mean there are two mistakes you make. You can make the mistake of under treating or of giving medicines that end up being sold or used for unintended purposes. You're going to make errors both ways, and I think it's generally better to risk opiates being misused versus not treating someone's pain. (#11)
Perception and Management of Treatment Risks
All providers were aware of risks associated with opioid treatment. Major risks of treatment included the potential for abuse, diversion, and deception, as well as providers' fear of disciplinary consequences.
Risk of abuse. Providers most often mentioned the risk of prescription drug abuse. However, the definition of abuse tended to align with providers' decision-making frameworks. Providers using framework 1 described a broad definition of "abuse."
Abusing means instead of popping one pill, they pop two, three, four or taking somebody else's medication…even for pain management, just self-medicating. (#14)
This definition of abuse included any use that resulted in euphoria.
If somebody in pain is taking extra medication to feel the euphoria, that's not acceptable. (#8) By contrast, the definition of abuse was narrower for providers using framework 2. For example, achieving euphoria did not constitute 'abuse' if pain treatment goals were being met.
If someone was using the appropriate pain medicine and an hour later they were getting euphoric from it, I would say to myself…"the real issue is, are they doing well functionally on that dose?" Pain relief is about more than analgesia; it's about restoration of function. (#4) Three providers were concerned that patients with inadequate analgesia would turn to illicit drugs.
Their frustration is nobody's listening and nobody's taking care of it, and heroin is a pretty good drug to treat pain…if they feel bad and they're not getting treated, they'll go out and take care of it. (#13)
It's more likely that untreated chronic pain would lead to substance abuse than chronic pain treated properly. Some patients return to street drugs because they're not getting what they need. (#1)
Risk of diversion. All providers were concerned about diversion, or patients selling their opioid medications. However, approaches to the risk of diversion varied considerably. When confronted with the mere possibility of diversion, providers adhering to framework 1 terminated the patient-provider relationship. By contrast, providers using framework 2 might confront the patient directly.
You need to let the patient know in a professional but firm manner that selling the medication was wrong, "that's dangerous behavior, you can get hurt, we don't want that for you, we want you to do better than that." (#4) Providers adhering to framework 2 might also consider possible diversion part of a larger, more complex problem.
When there's a patient who is having multiple substance abuse issues, we try to define one or two steps to try to help that patient…start the process of treating herself. Eventually you might get to the point where you can address the possible diversion of the medications. (#5) Diversion could be a rational choice if it derived from a patient's need to pay for food or housing. In these cases, diversion did not necessarily rule out chronic pain.
…it's also a decision on the person's part…maybe you'll sell your pain medicines to prevent eviction and go through the pain. (#11)
Risk of deception. The risk of deception was a common theme, and providers had numerous troubling recollections of being deceived by patients.
They're telling you it really hurts, it really hurts, my leg really hurts, but they're not limping into your exam room, they're comfortable in the chair, and you've seen them jump all around in the waiting room talking to friends. (#1)
Being deceived was troubling for providers.
I've had trust in people, and it's been betrayed-sometimes the trust is betrayed multiple times. I find I'm not always that great a judge of who to trust and who not to trust, so, I don't trust my own judgment on trust all the time. (#11) However, the degree to which providers perceived deception as a risk differed between the two groups. For example, providers using framework 1 tended to blame themselves for making decisions that were based on misinformation.
I think people feel like they've been violated, you know, cheated, like they've been taken advantage of. I feel some of that, too. Ultimately you feel you've made a poor judgment, and you get mad at yourself. (#11)
They expressed frustration with the task of distinguishing lies from truth. In contrast, providers using framework 2 viewed deception as less common.
I've had the more stereotyped issue where you feel like you're being worked over, you know the feeling of getting scammed, and I think that for me it's really happened in such a minority of my patients, and it's not been my dominant experience. (#17)
These providers were more willing to treat patients with chronic pain, despite the possibility of being deceived, and accepted their fallibility in the case of a bad decision.
My impression was that he had a true ankle problem. Then you find out it was all lies, but you know, at that time and at that moment, that was my assessment, and I did it. You're allowed to make mistakes. (#5)
Risk of disciplinary consequences. Providers frequently mentioned the risk of disciplinary consequences and were aware of potentially devastating regulatory or legal outcomes.
In practicing medicine, there's a certain part of my brain at some level subconsciously that's reading my notes from the theoretical perspective of an outside observer. If something bad happens to this patient, how is it going to look if someone reviews this chart? (#10) However, providers using framework 1 were generally more concerned about such consequences. Several expressed a fear of regulatory agencies that might "show up at any time" and "audit the charts randomly."
Knock on wood, but you know, god knows, maybe I'll get a call from the FDA: "you've been prescribing [opioids] to this patient… so tell me why you're doing this." (#8)
Providers using framework 2, on the other hand, felt that regulatory consequences were unlikely with well-documented and reasonable clinical decisions.
Pain Management Strategies
Within each framework, providers used various strategies to help make diagnostic and therapeutic decisions. We found that pain management strategies differed across the two groups. For example, a common strategy for providers using framework 1 was to defer making decisions by referring patients for diagnostic testing or to a specialty clinic. The authenticity of the pain was then judged based on the patients' adherence with follow-up.
If somebody new walks in, you don't know the patient… the patient doesn't know you. So you really can't trust what the patient is going to do. That's why you try to have multiple encounters and follow-up visits, and send for diagnostic workup to see how the patient is really compliant with it. And, if the patient is not compliant with the effort to make the diagnosis, I may not treat the patient. (#8)
These providers tended to delay treatment until the patient completed diagnostic testing.
I said to this guy, "look, if you want pain medication from us, then you have to provide us with the last documented opiate prescription that you got from your outside doctor, get an MRI, get physical therapy, and think about going for a surgical referral." And he actually was relatively compliant with most of those things with the exception of his last opiate prescription, and I still have yet to get that, and this has been going on for a couple of months now. (#3)
In contrast, providers using framework 2 employed a different set of strategies. Some prescribed opioids before achieving certainty about the authenticity of pain to keep the patient engaged in care. Instead of making outside referrals, these providers might observe a patient's response to opioids as a test of the "authenticity" of the patient's pain.
You just have to jump in and…see how the patient responds, and sometimes you can tell from the response…are they coming back every week for a new prescription while the urine toxicology tests are showing that they are not taking it…versus they come back at appropriate intervals and report that their pain is getting better and are appropriately urine toxicology positive. (#1)
Response to Ambiguity
Dealing with ambiguity was a universal challenge. However, providers' responses to uncertainty differed based on their heuristic framework. While providers adhering to framework 2 perceived ambiguity as a complex but necessary part of clinical medicine, some providers using framework 1 found the lack of certainty extremely anxiety provoking.
I'm a scientist, at least I like to have objective things, numbers, data, pictures, lab results. I actually don't like the challenge of trying to read a person's mind…you know, I loath it, I hate it with a, a deep, deep passion. (#16)
DISCUSSION
Faced with the ambiguity of managing chronic pain in patients with pre-existing addiction disorders, most providers adhered to a decision-making framework that influenced their treatment goals, perceptions of treatment risks, pain management strategies, and tolerance for ambiguity. The two frameworks we identified corresponded to widely divergent pain management practices, which led to tension between providers.
Practice variation has been documented in numerous fields [23] [24] [25] [26] , including pain treatment 7 and opioid replacement therapy 27, 28 . Variation has been attributed to difficulty interpreting scientific evidence 29, 30 and incorporating it into clinical practice 31 , but little is known about how different strategies for clinical decision-making lead to different practice patterns. In this study, we describe an extremely ambiguous clinical scenario and two divergent heuristics that providers used to make necessary decisions.
Currently, there are no published data to conclusively support or refute either of these decision-making frameworks. It may be that successful treatment for pain and addiction requires using aspects of both. Future empirical studies should evaluate different pain management strategies and examine outcomes of pain, illicit drug use, prescription drug abuse, and functional status among current and former drug users.
The wide practice variation among the providers we interviewed was partly explained by the perceived relationship between pain and illicit drug use. The few published studies on the association between inadequate analgesia and illicit drug use among patients on methadone maintenance therapy had inconsistent results, with some studies suggesting an association between pain and illicit drug use, particularly drugs with analgesic properties 14, 32 , and others suggesting no association 20 . Though all providers in this study were clearly committed to delivering high quality care, opposing perceptions of the impact of pain on illicit drug use led to important differences in practice. There are two potential avenues that may address the ambiguity faced by providers managing chronic pain in patients on methadone maintenance. The first requires establishing an evidence base for decision-making. Two central questions needing attention are: when does the provision of opioids for chronic pain management to patients with preexisting addiction increase the risk of illicit drug use and, conversely, when does withholding opioids increase self-medication of pain with illicit drugs? Currently, the subject of chronic pain management in patients with addiction, and particularly with opioid dependence, can best be described as pre-paradigmatic 33 . This concept, adopted from the philosophy of science, describes the "pre-history" phase of a discipline, during which there is wide disagreement about fundamental issues. While such a state persists, a field cannot be said to be truly scientific. Although opportunities for specialists in pain and addiction to share knowledge have recently been created 34 , important clinical questions must be answered before these closely related scientific fields can be successfully integrated.
A second potential avenue to alleviate the dilemma of treating pain and co-morbid addiction requires minimizing tension between providers. Most providers we interviewed experienced difficulty coping with the ambiguity of making decisions about chronic opioid pain management. Our findings support those of Bendtsen et al., who reported that the quandary of prescribing opioids led to dissatisfaction with decisions, low self-esteem, and discontent with colleagues 9 .
The tension for some providers derived from awareness of differences among colleagues, which is not unexpected since providers turn most often to colleagues for guidance in situations of clinical ambiguity 35 . Establishing an open forum for providers to discuss challenging scenarios might foster collaboration. Potential scenarios might include patients with documented pain syndromes and functional impairment who are actively using drugs or patients with high opioid tolerance who may need large doses of opioids for effective analgesia. Though instituting a general approach to assessing, treating, and monitoring pain might decrease tension, it may be necessary to simply acknowledge ambiguity and accept variation in practice. Limitations to our study should be noted. Our study sample was neither random not representative, and the providers' overall knowledge about specific pain management issues, such as opioid-induced hyperalgesia, is unclear. Further, the setting was unique, and while it does not invalidate our findings, regional or local culture may have influenced provider's concerns. Lastly, without larger, more representative sampling, these results should not be generalized to primary care providers in other settings or to pain specialists.
In summary, in a convenience sample of providers delivering integrated primary medical care and substance abuse treatment to patients on methadone maintenance for opioid dependence, we found that clinical ambiguity was a major barrier to making diagnostic and therapeutic decisions about chronic opioid pain management. To enable consistency, most providers adhered to one of two decision-making frameworks. Differences between frameworks led to differences in strategies to assess and treat chronic pain, and the resultant wide practice variation led to tension between providers. To establish an evidence base, research addressing the clinical intersection between pain and addiction should focus on the relationship between chronic opioid pain treatment and illicit drug use. Such efforts have the potential to guide health-care providers faced with this complex high-risk scenario and to provide effective chronic pain treatment for opioid-dependent drug users.
